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a) rechter Seite eingesetzt:+foodx f(z)xd(z) = f(z)x|r—0=0
linke Seite: +foodx f(z)0=
b) rechter Seite eingesetzt:+fodx f(@)e(x)d(z —a) = f(z)p(z)|s=c = f(a)p(a)
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linke Seite: [ dz f(z)¢(a)d(z —a)= f(z)p(a)ls=c= f(a)p(a)
c) rechter Seite eingesetzt: +fooda:f f dyd(z—y)d(y—2)=
400 +oo +oo
= [dz [ dyf(z)d(z—y)i(y f dy f da f(z)6(z —y)o(y —2) =

+oo
= [ dyf(y)é(y—2)=f(2)

linke Seite: +fooda: f(z)o(z —2) = f(z)
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d) z.z.: 60™(z)=(—1)m6™(—=z)

+ o0 m
laut Angabe: [ dy f(y)d™(y —z)=(— 1)"”25# ()
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linke Seite: [ dy (—1)™f(y)6™ (@ —y)= [ dy(=1)™f(—y)d™(y—z)" =
_(_ ymd"f(=z)me-mal Kettenr. oy dm(a) _ dmf(a)
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T2 27 T
0 Re[T‘l,’I‘Q] .
Kugelschale: fpdV rfldr{dcpfdﬁr sinf p = 47rrf1drr p= {q Ré [r.r] = p=-m=0(|Z]| - R)
Kreisscheibe: p=cqd(z 22 +y?)
oo 27 “+ oo [’} + oo
fpd3"—fdrfd<pfdzrcq6( )O(R 27rfdrf dzrcqd(z)O(R—7)=
0 — 00 — o0
=2nR%q = czﬁ

= p= 5-m200(2) O(R — /27 + 1%
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zu tberpriifen: [df-7i- E= 47rfpd3r—47rq
oK

E(F)=q

Sl 4

a
¥ —al3
T =1 cosp cosf
y =1 sinyp cosf

z=rsinf

0 0
w.l.o.g.: d’:(o)z( 0 )
a a’ R

Tangenten Vektoren an Kugeloberfléiche: £, and fy

- oF — rcos@ sing
t r cosf cosp
= 3¢

0
- o7 — rcosp siné
9:%: — rsing sin@
r cost
L - o 5 cos20cosy 9 cos20cos
=N =ty,Xtlg=T cos?@sin¢ =r cos2fsing
sin?psinfcosf + cos?pcosfsing sinfcosf
2m /2 cos2f0cosp P
fdf i-E= fdsﬂ J dOR?| cososing |4z =
—7/2 sinfcosf
cose cosd cos¢ cos
sin g cosd sing cosd
_ 27"d /2 40 R? coszec'osap R( Sin:_ o ) _ 2‘"d /2 a0 005290?590 ( sinZ— a! ) _
- f <p f CO.S OSIH(P q cosp cosé - qf QO f CO_S 0511’1(,0 cosp cost -
0 —7/2 sinfcos@ |R( sin ¢ cosé ) |3 0 —7/2 sinfcosé | ( sing cosé ) |3
sing — a’ sin6 — a’
2m /2 2 2 204102 02 ;
_ qfd(p f dO cosh (cos?6cos?y + cos?@sin?p + sin?0 — sinf a) _
- cos¢ cosé -
0 —n/2 |(cos2@cos? o + cos?@sin?p + sin2@ — 2sinf a + a?) ( sin‘: cosé ) |
sinf — a
2 /2 20 4 5in20 — sinf o
=q[dp [ dfcosf i =
0 —n/2 |(cos26 + sin20 — 2sinf a’ + a’?) ( sing cosf ) \
sinf — a’
27 /2 . 27 /2
o qfd(p f 46 cosé(1 — a’sind) qfd<p f do cosf(l —a’'sinf)
cose cosh (1 — 2a’ sinf + a’?) 2
0 —7/2 [ singcosd(1—2a’sinb +a'?) || 0 —7/2 (1-2a/sind+a )2
(sin — a’)(1 — 2a” sinf + a'?)
/2 0(1 9) ! 1—a'b
cosf(1 —a’s —
omq [ d§ XS0 ong [dp— 1m0 o
—7r/2  (1—2a’ sm0+a’2)2 -1 (1-2a’b+a’?)2
1 1 " 1 1 "
=2mq [ db b _ong [ 2] — [db—b
3 /1 7 7 3
21 (1-2a'b+a?)? (1—2a’b+a’2)2 —2a'b+a 21 (1-2a'b+a?)2

1
o 1 _ 1 _ b 1 I T
=2mq a'\/(I—a2  o'\/(1+a)? [\/I—Qa’b+a2]_1+;fldb\/l—2a’b+a2) -

1 B 1 . 1 n V1-2a'b+a’?
,(1,,1,) a'(l+a’) /@ =a)? /A+a')?

( 1 1 1 V(1 =a")?

"T—a’)  a'(1+a) (1—a) (1+a") a’ a’

14a'—14a' —a’—a?*—a'+a?—(1—-a)2(1+a')+ (1 —a')(1+a")2) _
a'(l—a’)(1+a’) -



. —(1—a’)(1+a’)+a’'(1—a’)14+a’)+(1—a’)1+a')+a’(l1—a’)(1+a’)) 2a’(1—a’)(1+a’)\ _
=2mq @(1=a))(1+a) )=2m (=i ey ) =

=4mq
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using cylindrical coordinates ¥ = | y | = tsine
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p(7) = { —ap fort<R,|z[<5 <« better would be p= - independent of L,

0 else otherwise problem for L—> oo (p=0)
Gauk = §EdA= [VEdV = [4mpdV
A 1% 1%
for L — co: E1dA and E = const. on any cylinder surface around z — axis
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outside the cylinder:
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